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Abstract This paper considers a conceptual model that attempts to explain ‘Dark Matter’ and
‘Dark Energy’. The model is based on considering a gravitational field to be the result of a mass (a
Higgs field) scattering pre-existing cosmic background space-time waves or ‘Uber-waves’. The term
‘Uber’ is used to denote an outstanding or supreme example of a particular kind of gravitational
wave with cosmic-scale wavelengths that are far in excess of those associated with the gravitational
waves generated by accelerating masses. Such waves are taken to be the very lowest frequency
components associated with the spectrum of space-time waves generated by the ‘Big Bang’ and
are supported by the expanding fabric of space-time produced at the point of the big bang, i.e.
the lowest frequency components of a cosmological spectrum whose bandwidth is the a Planck
frequency (∼ 1043 Hz). Like electromagnetic waves, Uber waves are taken to propagate with an
upper velocity consistent with the speed of light and interact with, and are scattered by, a Higgs field.
This interaction produces the effect of a mass locally curving space-time, an idea that is contrary to
the conventional model associated with General Relativity where mass is taken to curve space-time
directly which otherwise remains ‘flat’. By assuming the pre-existence of background Uber waves, we
consider the concave curvature of such waves to generate an apparent attractive gravitational force.
This attractive force is taken to govern the formation of large scale structures of matter (galaxies
and super-clusters of galaxies, for example) in the conventional sense but surrounded by a residual
background gravitational field. It is this residual field that gives rise to the effect known as dark
matter where more gravity (as an attractive only force) appears to be available than that which
can be accounted for by the observed (luminous) mass, a luminosity that is generated primarily by
nuclear fusion in stars. The convex curvature of Uber waves is considered to account for cosmic voids
within which gravity is a repulsive force and where large scale structures of matter can therefore
not be formed. This is considered to explain the super-large cosmic voids or super voids that are
observed. These are regions of the universe where there is an absence of rich super clusters of matter.
In these anti-gravity zones, only relatively small structures of matter can be formed by electrostatic
forces alone which are then repelled from each other when their mass becomes significant enough
for the force of anti-gravity to become significant. In such regions of an Uber wave, the matter
generated from electrostatic forces builds up to produce a weak gravitational repulsive field due to
the low mass density within a void. However, due to the immense size of these cosmic voids, they
are taken to generate a net repulsive force which is considered to be the reason for the acceleration
associated with the expansion of the universe; the effect of dark energy. This effect also accounts for
the cosmic web structure in which luminescent matter appears to exist in relatively thin connective
filaments. The purpose of this paper is to provide a conceptual model and not to investigate the
ideas proposed in any significant mathematical detail. This is accomplished by building up the
ideas on a case-by-case basis, coupled with a series of thought experiments but without resorting
to specific physical scales or the physical parameters associated with these scales other than, by
default, the speed of light and Newton’s gravitational constant.
Keywords: gravitational waves, Uber (space-time) waves, dark matter, dark energy.
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Introduction

Dark Matter and Dark Energy are terms that exist in name only. This is because to date, there is no
accepted physical understanding and associated physical model(s) that explains what these terms really
mean. However, it is currently excepted that the physical effects these terms attempt to describe are
real physical observables. While this paper does not claim in any way to have solved the problem of
what dark mattar and dark energy actually are, the ideas and conceptual model that is introduced are
considered to be an original contribution in an attempt to obtain a possible solution. In this context, the
introduction now provided gives a brief overview of the terms dark matter and dark energy in order to
give a background to the conceptual ideas that are presented. This includes a short overview on some of
the principal theoretical concepts that are currently being considered.
1.1

Dark Matter

The term dark matter was first coined by Fritz Zwicky in 1933 [1]. While studying a galaxy cluster, he
observed that the rotational velocity of the cluster required much greater gravitational forces of attraction
to be present than could be accounted for by the combined mass of the ‘luminous matter’, i.e. matter that
can be seen from the light (and other electromagnetic radiation) emitted by stars undergoing a process
due to the strong force - the process of nuclear fusion which is a result of the immense gravitational force
generated by the extent of the mass of a star. Zwicky therefore inferred that the extra gravitational force
required to account for the structure and dynamical characteristics of the cluster must be due to some
non-luminescent mass or ‘dark matter’ [2].
Although the existence of dark matter is now an accepted idea, the physics associated with this
concept remains hypothetical. Nevertheless, it is now taken to account for over 80% of the matter in the
universe. Commonly considered to be composed of some, as-yet, undiscovered sub-atomic particle, to-date,
dark matter remains a physical phenomenon in name only, with no accepted satisfactory explanation,
nearly 100 years after it was first conceived.
The expansion of the universe was first observed in the late 1920s through the work of Edwin Hubble
and was based on the correlation between the distance of a galaxy and its red shift [3]. This provided
support for what later became known as the big bang model, originally conceived by Georges Henri
Lemaitre in 1927 [4] through an interpretation of Einstein’s model for gravity, i.e. the Theory of General
Relativity [5].
The motion or ‘Hubble Flow’ of astronomical objects is taken to be due solely to this expansion and is
quantified by Hubble’s law. This law relates the velocity of expansion v to the ‘proper distance’ D (which
can change over time) of a galaxy by the simple linear equation v = HD where H is the Hubble constant,
usually expressed in terms of the ‘Hubble time’ given by H −1 ∼ 5 × 1017 s.
1.2

Dark Energy

The term, dark energy, describes an unknown form of energy that was proposed in 1998 to account for
an observation (based on measuring the distance of supernova events) which is that the expansion of
the universe does not expand at a constant rate according to Hubble’s law but is rather undergoing
an acceleration [6]. In this context, dark energy is considered to be a repulsive gravitational force (at
least within the space it occupies) that is a dominant component (∼ 70%) of the universe, the remaining
portion of the universe consisting of ordinary matter and dark matter. However, like dark matter, dark
energy remains speculative with no accepted physical explanation to date.
What ever dark energy actually is, it is considered to be of very low density and highly homogenous,
interacting only with one of the four fundamental forces of nature, namely, Gravity. Dark energy is
considered to be a cosmic repulsive gravitational force, a concept that was actually first hypothesised by
Einstein in 1917 and compounded in a term which he introduced into his gravitational field equations
and is called the ‘Cosmological Constant’ [7]. However, the reason he introduced this constant was to
counteract the effect of gravity being an attractive-only force and because, at the time, he and the scientific
community considered the universe to be static (neither expanding or contracting). If gravity was taken
to be an attractive only force, then the universe would collapse and so the cosmological constant was
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invented by Einstein to provide a static universe model. The idea was abandoned when Hubble observed
the universe to be expending, but since this expansion is now known to be accelerating, the idea of a
repulsive gravitational effect, and a dominant one at that, is back in vogue.
1.3

Current Theoretical Concepts

While there is currently no unified and universally accepted theory for explaining dark matter and dark
energy, there has been and continues to be a significant amount of effort to realising the physics associated
with these phenomena. One of the underlying problems is that dark matter has yet to be observed directly
while dark energy is a concept that is currently taken to account for the observed acceleration in the
expansion of the universe. It is clear that dark matter, whatever it is, must only very weakly interact (if at
all) with ordinary matter and radiation; hence, the reason for its non-observability. For this reason models
for dark matter tend to be based on the existence of an elementary particle or class of particles that have
yet to be discovered. Such particles are considered to be massive particles that only interact weakly with
ordinary matter particles or Baryons. For this reason, they are known as Weakly Interacting Massive
Particles (WIMPS) [8], [9] for which experimental work has and continues to be actively undertaken in
regard to their possible future detection, e.g. [10] - [15]. Another approach to explaining dark matter is
based on considering modifications to the theory of general relativity that may be able to account for all
observations without invoking supplemental non-baryonic matter [16]. This includes models based on the
idea of multi-cohesive areas, for example [23].
Efforts to explain dark matter/energy can, in principle, be considered within the framework of
extended gravity cosmography, in which the theory of general relativity is taken to be a special case of an
‘extended’ theory [17], [18]. This is because the observations that the universe has entered an accelerated
phase cannot be explained alone by the ‘dynamics’ of ordinary matter and radiation as constituents
of a ‘Cosmic Fluid’ with a flat spatial curvature as suggested from observations of ‘Cosmic Microwave
Background Anisotropies’ [19]. Within the framework of the theory of general relativity, one of the
simplest explanations for the accelerated expansion of the universe is the introduction or re-introduction
(from Einstein’s original proposal [20]) of a cosmological constant’ [21] which defines the concordance
of a ‘Cold Dark Matter’ model [22]. However, coupled with the general development and cosmological
applications of the theory of gravity, there are numerous models that have and continue to be proposed,
many of which attempt to unify the physics associated with both dark matter and dark energy. Such
models continue to be developed and published in a range of journals and special issues such as those
considered in [24] and [25], respectively, for example.

2

Propagative Models of Gravity: A Short History

The conceptual model considered in this paper has a synergy with the so called mechanical and propagative
wave theories of gravity which have an interesting history. These were ideas conceived in an attempt to
explain why a gravitational force exists instead of just accepting how it operates according to Newton’s
law of gravity. However, they were effectively abandoned following the success of Einstein’s theory of
general relativity in 1916, and, in particular, its experimental verification by Eddington in 1919 through
the observation of the deflection of light by the gravitational field generated by the sun [26], [27]. This
experimental verification was actually coupled with Eddington’s less than purely scientific adoption of the
theory for personal reasons [28]. However, it is now an accepted that Einstein’s field equations provide
the most accurate model for gravity known to date.
The mechanical theory of gravity was an original idea attributed to Nicolas Fatio de Duillier in 1690
and was re-invented by Georges-Louis Le Sage in 1748, Lord Kelvin in 1872 and Hendrik Lorentz in 1900.
The fundamental problem associated with this concept was why a mass does not heat up through the
absorption of a universal field of particles which was taken to generate the force of gravity by pushing
two masses together.
The origins of the propagative theory of gravity is attributed to Pierre-Simon Laplace in 1805 when
he considered the so called ‘Speed of Gravity’ [29]. The underlying drive for this development was to
overcome a fundamental problem with Newton’s law, namely, the principle of instantaneous action at
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a distance in which Newton’s gravitational force is taken to be ‘transmitted’ instantaneously. Laplace
assumed the propagation of a wave field propagating at some finite speed, originating from a source - a
mass. A gravitational force was then attributed to some type of interaction of this wave field with another
source which generated a propagating wave field itself. This has an synergy with, but is not the same,as,
the concept presented in this paper. However, in this paper the wave field is taken to a back-ground low
frequency space-time wave which interacts with both sources simultaneously. In this context, a principle
problem with Laplace’s idea was that gravitational attraction is towards the instantaneous position of
a mass with no time delay; it is not a time retarded effect which must be considered to be an intrinsic
property of any finite propagative interaction.
In the latter part of the nineteenth century, eminent physicists including Weber, Riemann, Maxwell
and others attempted to advanced Laplace’s ideas by introducing corrective terms. For example, Maurice
Levy in 1890 and Paul Gerber in 1898 used the finite propagation theory of gravity to explain the
perihelion shift of Mercury’s orbit. These concepts were in effect, attempts to ‘engineer’ a theory of gravity
based Newtonian mechanics with an idea first introduced by Laplace. But it was an approach that had
passed its sell-by date, thereby setting the scene for the universe according to Albert Einstein. They were
concepts based on some source-to-source interaction.
The concept considered in this paper is different because it is predicated on the propagation of
pre-existing gravitational Uber waves. In this case, space-time is not flat in the absence of a mass but
supports ultra-low frequency space-time waves a priori. Thus, the essential conceptual difference between
the idea developed by Laplace et al. and the one presented in this work, is that a gravitational field is not
due to the effect of some point-to-point source propagation effect in a flat three-dimensional space but
due to the scattering by such point sources of pre-existing space-time waves generated by the big bang.
In this sense a gravitational field is the by-product of the scattering of an ultra-low frequency space-time
wave with a Higgs field.

3

Overview of the Concept

This paper attempts to give an explanation for both dark matter and dark energy as manifestations of
the same physical concept. The origins of the concept proposed comes from asking the question, why does
matter curve space-time? While the curvature of space-time by a mass is the central kernel of Einstein’s
model for gravity, there is no deeper explanation as to why this should be the case. It is a manifestation
of a phenomenology, which is well stated by John Wheeler in terms of the following: ‘Space-time tells
matter how to move and matter tells space-time how to curve’ [30]. In this sense, while Einstein’s model is
a monumental, if, non-intuitive improvement to Newton’s model, it still suffers from the same basic issue;
the basis for a criticism of Newton’s model in his day, to which Newton replied: ’I make no hypotheses
.... I have told you how it works, not why it works’. The question is therefore, why does matter tell
space time how to curve and who exactly is telling who! If we consider the fabric of space-time to be an
ultra-low frequency wave and not a flat structure in the absence of mass, then although matter will still
tell space-time how to curve in the conventional way, because of the wave structure of space-time that is
assumed a priori, the curvature of space-time can be then be taken to be due to a scattering interaction
with the mass, albeit at a wavelength whose scale length is vast compared to that of a mass, at least
when the mass is taken to be of compact support.
Even with the recent discovery of the Higgs Boson to explain the concept of mass [31], it is still not
fully understood why a Higgs field curves space-time. We therefore consider the case where mass does not
of itself curve space-time; rather it is an apparent effect which is a consequence of the mass interacting
with pre-existing ultra-low frequency and ultra-long wavelength space-time waves or ‘Uber waves’, a term
that is used to denote a supreme (low-frequency) example of a gravitational wave. The interaction is
taken to produce a scattered space-time wave field but at a frequency that is so low that the scattered
field appears to have no oscillation over the scale of a galaxy cluster, for example and beyond and is
therefore perceived to be a static field in the sense that there are no oscillation in the local vicinity of the
interaction. Only the spatial characteristics of the scattered wave field then remain, leading to a (weak)
gravitational force being determined by the inverse square law.
In the context of this idea, the Uber waves which generate gravitational forces (both attractive and
repulsive) are taken to be a consequence of the big bang. They represent the very lowest frequency
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components associated with the spectrum of waves generated by this event and are supported by
an expanding space-time manifold. These waves consist of cycles in which space-time is concave and
convex, analogous to the the negative and positive amplitude components associated with a conventional
cosinusoidal wave, for example. A concave curvature generates an attractive gravitational potential and a
convex curvature produces a repulsive potential. Thus, the concave space-time of such waves generates
conventional gravitational forces where gravitation is an attractive-only force governing the formation of
large-scale structures of matter such as galaxies and clusters of galaxies. However, the scale length of
such structures is insignificant compared to the background gravitational potential associated with the
larger-scale space-time concave curvature in which such structure have been created and develop over
time. The background curvature associated with the concave curvature of an Uber wave, where gravity
manifests itself as an attractive-only force, is then taken to explain dark matter, i.e. an explanation as to
why there appears to be more gravity than the mass that can be observed.
In the context of the above, the convex curvature of such space-time Uber waves are regions where
gravity is a repulsive-only force and where large structures of matter can therefore not develop. In these
regions of the universe, matter can coalesce and grow in size and mass through electrostatic forces when
the weak force of gravity is insignificant as is the case in either region (concave and convex). However,
when these clumps of matter become large enough to have a mass that makes a gravitational force
significant, gravity pushes them away from each other instead of attracting them together to produce
increasingly larger bodies of matter giving rise to stars, galaxies and galaxy clusters. This effect is taken
to account for the cosmic voids that are observed in the universe, where a conventional distribution of
matter, assessed through a lack of luminosity, appears to be missing.
At the interface between the transitions from a concave to a convex space-time curvature of an Uber
wave, space-time is flat and a gravitational force does not exist (attractive or repulsive). In the convex
curvature of the Uber wave, as matter builds up through electrostatic forces alone, a weak gravitational
repulsive potential develops due to the very low and relatively homogenous mass density within a cosmic
void. The net effect of this is to produce vast regions of anti-gravity (the cosmic voids) which push
against the dark matter components of the universe (cosmic regions composed of ordinary matter) thereby
accelerating the expansion of the universe as a whole and accounting for an observation in which ordinary
matter (at least in a luminescent state) appears to ‘fly apart’ at an ever increasing speed. It is this effect
that is taken to be described by the term dark energy.
The purpose of this paper is to implant an ‘image’ into the mind of the reader of how the conceptual
model proposed above might explain dark matter and dark energy without having to resort to a detailed
mathematical description and introducing specific physical scale lengths and/or associated physical
constants. In this respect, the approach taken is entirely qualitative and relies on a descriptive narrative
coupled with schematic graphical representations and a certain amount of repetition to emphasise key
points. However, from time to time, the author has considered it to be of value to introduce certain
mathematical descriptors in order to quantify some specific issues. These ‘descriptor’s’ are based on
a scalar field theory, and, in this context, uses a semi-Newtonian approach that is representative of a
weak field approximation to model a gravitational field based on the general theory of relativity, i.e. the
case when Einstein’s correction to the Newtonian model reduces back to the Newtonian model. The
principal idea is developed on the case-by-case basis given in the following section which is followed by
and coupled with a sequence of thought experiments. In both cases, the formulation is entirely deductive
and non-empirical.

4

A Case-by-Case Explanation of the Concept

In the explanations that follow, we work within the back-ground context of a linearised version of
Einstein’s equations for a gravitational field. The linear form of these equations are a consequence
of applying a weak (gravitational) field condition when the curvature of space-time becomes a small
perturbation of an otherwise ‘flat space-time’ so that there is minimal curvature in the fabric of space-time.
This approximation describes a ‘Minkowski space’ that, even for a curved space-time, provides a good
description in an infinitesimal region surrounding any point, barring gravitational singularities. In this
case, Einstein’s equations reduce to a wave equation representation for each component of space-time. This
equation is linear and characterised by the classical d’Alembertian wave operator. It allows the concepts
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presented to be appreciated within the context of gravitational waves, the use of a linearised gravitational
field being integral to the study of such waves and weak-field gravitational lensing, for example. A linear
gravitational wave includes components that are tangential to the direction of propagation but also
include a component in the direction of propagation analogous to pressure waves in acoustics, for example.
Linear gravitational wave theory provides the background to modelling gravitational waves generated
by a source - a mass undergoing an acceleration. Here, we consider such waves to have a wavelength on a
much larger cosmological scale and to have been generated by the big bang prior to the development of
stars and galaxies, for example. They are supported by the fabric of space-time, a fabric that is taken
to be expanding at a constant rate according to a Hubble type law as discussed in Section 1.1. This
linearised approach actually leads to an underlying inconsistency which is addressed later on in the paper.
However, it is within this linearisation, that the following explanation of the concept is now delivered on
a case-by-case basis.

Figure 1. Schematic illustration referencing the ‘Cases’ associated with a description of the conceptual model for
dark matter and dark energy.

Consider Figure 1 which shows six ‘Cases’ whose aim is to conceptually distinguish between the
conventional model for the generation of a gravitational field (Cases 1-3) and the Uber wave model being
considered (Cases 4-6). The figure considers a negative and a positive half-space in the range -1 to +1
and an ‘amplitude’ over the same scale. This is by convention only and no physical significance is to be
placed on the numerical range and scales given. However, a negative amplitude is taken to represent a
gravitational field that produces an attractive force between two masses. Similarly, a positive amplitude is
taken to represents a gravitational field that produces a repulsive force between to masses. The difference
in the polarity of the amplitude to differentiate between an attractive or repulsive gravitational field is
by convention alone; it represents the difference between space-time having a weak concave curvature
(producing an attractive force) or a weak convex curvature (producing a repulsive force), respectively. In
this sense, the negative and positive half-spaces given Figure 1 (Cases 4-6) represent a single cycle of an
Uber wave and (from left to right) its transition from a concave to a convex space-time. The figure includes
a window (within the blue vertical given) whose physical scale length is taken to be insignificantly small
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compared to that which lies out side the window (to both the left and right hand side of the window). No
significance should be attributed to the fact that this window has been placed in the mid-point of the
negative half-space.
4.1

Case 1

Consider a universe in which there is no matter and no gravity (and no conventional gravitational waves).
All that exists is a fabric of space-time which is ‘flat’ as represented by the line or string with zero
amplitude - a so called ‘fibre’ of space-time (colour coded in red). This line represents a Geodesic in
space-time which is taken to be have expanded and continues to do so expanding as a result of the
big bang. This expansion is assumed to have a constant velocity and no rate of change in this velocity
according to the Hubble model. This figure is a one-dimensional analogy of a flat space-time which is
more conventionally represented graphically by a uniform (flat) surface.
4.2

Case 2

Within the window shown in Figure 1, where the physical scale in much less than 1 and is colour coded
in blue, let a stationary mass be introduced as illustrated. The mass is taken to be stationary within
the reference frame given. According to Einstein’s model of gravity, this mass curves the space-time that
surrounds it generating an attractive gravitational potential. The force between this mass and that of
another body is determined by the gradient of this potential and not the potential itself. In Figure 1,
this is represented by a change in the amplitude of the Geodesic from 0 to negative values over the
region of space within the vicinity of the mass so that by convention, curvature of the space-time fibre
with an amplitude that is less than zero produces an attractive gravitational force. The negative value
is representative and only representative of gravity being an attractive force. This representation of
space-time curvature is taken to be the product of a weak gravitational field generated by a relative
small mass in cosmological terms and not an object such as a black hole, for example, which generates a
gravitational singularity.
4.3

Case 3

In this case, the mass is taken to accelerate through some oscillation (acceleration). A proportion of
energy of the oscillation is converted into gravitational waves with some relatively short wavelength λ
(on a cosmological scale) which propagate at the speed of light and whose energy dissipation conforms
to the inverse square law. These waves propagate away from the mass generating ripples in the flat
‘fabric of space-time’, represented by the rippling of the Geodesic as illustrated in Figure 1, ‘Case 3’. The
gravitational waves are taken to be examples of those that were first recorded on September 14, 2015 [32]
confirming the original proposal by Henri Poincaré in 1905 [33] and subsequently predicted by Albert
Einstein in 1918 [34], [35]. In reality, such waves are not generated by a simple oscillating mass as inferred
from the schematic given in Figure 1 (Case 3). In the first 2015 observation, they were produced by the
equivalent effect of an oscillation in terms of a process undergoing an acceleration, but where this process
involved the evolution of a coalescing binary system (consisting of two Black Holes). As the orbital period
of the in-spiral binary system reduced, the energy of the gravitational waves emitted increased as did
their frequency, thereby generating a gravitational wave with the signature of a ‘Chirplet’ (a time limited
pulse over which a frequency modulation occurs), e.g. [36].
4.4

Discussion

The explanation of Cases 1-3 given in Figure 1 conform to a conventional model of gravity compounded in
Einstein’s theory of general relativity under the weak field approximation. Here, a stationary mass curves
space-time and an oscillating mass generates gravitational waves. Note however, that the generation of
such gravitational waves is predicated on the curvature of space-time by a mass and that the concept
illustrated in Case 2 preempts the effect illustrated in Case 3. But the concept illustrated in Case 2 is not
explained, namely, why does a mass curve space-time? In an attempt to explain the effect illustrated
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in Case 2, we reverse the roles of an oscillating mass and the production of gravitational waves by
considering a pre-existing ultra-low frequency ultra-long wavelength gravitational wave (an Uber wave)
with a cosmologically long wavelength Λ >> λ that interacts with a mass to produce the gravitational
field. This idea is described in Cases 4-6 below in reference to the schematic illustrations given in Figure 1.
4.5

Case 4

Consider a universe in which there is no matter and no gravity (due to the presence of a mass in the
conventional sense) but where there are Uber (space-time) waves as illustrated by the single cycle wave
form given in Figure 1, Case 4. No inference is implied in this figure as to the physical extent of the waves,
their periodicity or type (i.e. free or standing waves). They are taken to exist as small perturbations to an
otherwise flat space-time fabric as illustrated in Case 1 and are therefore an approximation to Einstein’s
field equations under the weak field condition. In this context, the scale of the amplitude in the figure is
only a representative scale and not of any physical significance.
Such waves are taken to have been created at the point of the big bang. They are a manifestation of
the lower frequency spectrum generated by this event, supported by the expanding fabric of space-time.
Although represented in the figure as a scalar one-dimensional wave with a single cycle, it should be
understood that this is a representation of a cosmic scale wave with many cycles and is a tensor field that
compresses and stretches space-time as it propagates at light speed. The negative half-space generates an
attractive gravitational force (in the conventional sense) but such a force only becomes apparent if at least
two point masses are present. The positive half-space generates the potential for a repulsive gravitational
force if at least two large enough masses were to exists. No inference on the gravitational strength should
be inferred from the changing wave amplitude illustrated, Newton’s gravitational constant being taken to
be the same in both the negative and positive half-spaces.
4.6

Case 5

Let a mass be introduced within the window shown in Figure 1 whose physical scale is much less than 1.
This mass interacts with the back-ground space-time Uber waves, an interaction that produces the same
effect as given in Case 2. However, in this case, the curvature of space-time over the locailty of the mass
is due to a scattering interaction where the frequency of the interaction is so low as to manifest itself
as an apparent static field - a conventional gravitational field. The generation of this field is taken to
conform to the Source-Scattering Equivalence Principle to be discussed in Section 5.
Let us now consider the case when a very low but homogenous mass density is introduced to both the
negative and positive half-spaces. In the negative half-space, material starts to clump together through
attractive electrostatic forces coalescing dust and gas. As the mass of this material increases, a point
is reached when gravitational attraction can start to influence this material to form larger and larger
structures leading to planets, stars, galaxies, galaxies clusters and super clusters etc. The observation that
the dynamic behaviour of such clusters requires much more mass (dark matter) than can be accounted
for from their luminosity is then explained by the existence of the back-ground residual gravitational
potential represented by the negativity (i.e. the concave curvature) of the Uber wave amplitude (between
-1 and 0, representative).
In the positive half-space, while material can start to clump together through electrostatic forces, the
evolution of matter in the negative half-space through gravitational attraction is not possible because
gravity is a repulsive force. The positive half-space therefore represents regions of the universe that are
cosmically void of matter, i.e. planets, stars and galaxies and galaxy clusters can not exist. Nevertheless, the
relatively homogenous distribution matter in these cosmic voids represents a large repulsive gravitational
force. The positive half space therefore pushes on the negative half-space increasing the velocity at
which the Geodesic is observed to expand, thereby providing a possible explanation for the increasing
acceleration of the universe.
4.7

Case 6

As in Case 3, an oscillating mass generates gravitational waves with a relatively short wavelength λ.
These waves propagate away from the mass at the speed of light but now they generate ripples in the
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fabric of a much longer wavelength Uber wave. In Figure 1 (Case 6), this is represented by the rippling
of the Uber wave amplitude, a cosmological wave that is ultimately responsible for the creation of the
luminous matter in the first place through the argument given in Case 5.
4.8

Discussion

In Case 5, we consider the initial mass densities in both the positive and negative half-spaces to be the
same which then undergoes a very different evolution in time. In both regions, attractive electrostatic
forces are taken to form small clumps of matter with a mass density that is initially too small for
gravitational forces to be effective. When the mass of this matter become large enough, gravity takes
over to form visible structures in the negative half-space (through the evolution of stars by gravitational
attraction) and invisible structures in the positive half-space due to the effect of gravitational repulsion.
In both half-spaces, the physics of the electromagnetic force, the weak force and the strong force are
considered to be identical. Virtual particles are taken to be created and annihilated in equal measure.
In the positive half space, however, it is not possible to generate a black hole, for example, and so the
generation of Hawking radiation [45] through virtual particle dissipation at the event horizon of a black
hole is not possible. In both half-spaces, a gravitational field is not just the effect of a mass warping
space-time but the result of a scattering interaction with an existing space-time Uber wave. A scattering
effect is not possible if space-time is taken to be flat as in Figure 1, Case 1. Thus, the assumed existence
of Uber waves can, through the ideas expressed in Figure 1, help to explain not only dark matter and
dark energy but the reason for the generation of a gravitation field through a fundamental interaction
between a space-time wave field and a Higgs field. An important feature of this concept is quantified in
the equivalence principle as discussed in the following section.

5

Source-Scattering Equivalence Principle in the Zero Frequency Limit

The equivalence principle considered in this section relates to the inability to distinguish between the
gradient of a wave field generated by a source and the scattering of a wave field by the same source in the
limit as the frequency of the field approaches zero. It is assumed that the source producing the wave field
can itself be oscillated at an identical frequency by a wave field that is generated independently of and
externally to the source. In the following sections, we consider some basic properties of such waves using
a model based on three-dimensional scalar wave functions.
5.1

Wave Field Generated by a Point Source

Ignoring the physical characteristics of a source and associated waves, let us assume the generic case, when
energy is applied to some (otherwise stationary) point source which undergoes an oscillation. A proportion
of this energy is then converted into wave motion, a conversion that is assumed can be achieved at any
frequency. For a point source oscillating at angular frequency ω say, the pattern of the three-dimensional
waves (the three-dimensional scalar ‘wave field’ φ) is given by
φ(r, k) = G

exp(ikr)
r

where r is the three-dimensional space vector, r =| r | is the distance of the wave amplitude from the
source, k = ω/c0 where c0 ' 3 × 108 ms−1 is the speed of light and G is some constant which determines
the energy conversion from the source to the wave field.
The intensity of this ‘out-going’ wave field (a measure of its energy) is given by
| φ(r, k) |2 = G

exp(ikr)
r

2

=

G2
,
r2

an energy distribution that conforms to the inverse square law. Here, the frequency of the wave field is
taken to be determined exactly by the oscillation of the source.
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Suppose we now reduce the frequency of oscillation of the source so that the frequency of the wave
field is reduced proportionately. As the frequency reduces to zero, the wave field become characterised by
G/r alone given that exp(ikr) reduces to 1. Thus, for the case when a single point source generates a
wave field
G
φ(r, k) = , k → 0,
r
The energy of such a near zero frequency wave field again conforms to the inverse square law. This is the
case for a point source producing an ultra-low frequency wave field.
5.2

Wave Field Generated by a Point Scatterer

Now suppose that the source is stationary, but that a (unit amplitude) plane wave denoted by φi (r, k) =
exp(ik · r) is incident upon the source where k is the spatial frequency vector. The source of this plane
wave is taken to be from an origin that is external too, and, independent of the source.
Just as the source can produce waves through oscillation, the same source is now taken to be oscillated
by an incident wave for which we again assume a one-to-one correlation in frequency between that of
the wave and the source. But if the source oscillates, then it must itself produce a wave field, thereby
providing consistency with the scenario given in Section 5.1. This is the ‘scattered wave field’ generated
by the interaction of the wave field with the point source.
In this case, the entire wave field is the sum of the incident and scattered wave fields and we can
therefore express this wave field in the form
φ(r, k) = φi (r, k) + G

exp(ikr)
r

The intensity of the wave field is therefore
exp(ikr)
| φ(r, k) | = φi (r, k) + G
r
2

2



∗
exp(ikr)
exp(ikr)
= φi (r, k) + G
φi (r, k) + G
r
r

G
G2
+ [φ∗i (r, k) exp(ikr) + φi (r, k) exp(−ikr)]
r2
r
This is a very different result to the wave field generated by a source alone because of the cross terms.
Note however, that if the frequency reduces to zero, then the wave field amplitude φ reduces to the form
1 + G/r. In this context, the difference between a wave field generated by an oscillating source and the
wave field produced by the interaction with an incident plane wave is compounded in the addition of a
constant. In this analysis, the constant is 1 because we have assumed that the incident plane wave field
has a unit amplitude. These results are quantified in the following:
=1+

Wave field generated by a point source:
φ(r, k) =

G
, k→0
r

Wave field generated by a point scatterer interacting with a (unit amplitude) plane wave:
φ(r, k) = 1 +
5.3

G
, k→0
r

Low Frequency Field Gradient Equivalence

Suppose that an ‘observer’ of the wave field φ can only ‘measure’ the gradient of the field where the field
is conservative and irrotational. In the ultra low-frequency limit, they will not observe any difference
between the wave field that has been produced by a point source and the wave field generated by the
interaction of an existing wave field with the same point ‘source’. This is because the gradient of G/r is
identical to the gradient of 1 + G/r. In this sense, one can not determine whether the source of the field
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(i.e. the gradient of the ultra-low frequency wave field) is being generated directly or indirectly by the
source.
The idea here is that for an isolated single point scatterer, the field it produces through its interaction
with background ultra-long wavelength waves can only be measured through the effect it has on another
point scatterer. This is because it is the gradient of such a field that is responsible for generating an
acceleration (a measurable effect due to a force) and not the field itself. Until the field generated by one
source is ‘measured’ through an interaction with another, the field does not effectively exist. Only when
another point source (which is taken to generate the same low frequency wave field by scattering the
same Uber wave) is present, will the field become measurable. But this measure is only possible through
the gradient of the field because it is the gradient that generates a measurable effect.
5.4

Exact Born Scattering

If G << 1, then the scattering is a weak effect given that the scattered wave field is a small perturbation
of the incident field φi (r, k) and kφk ∼ |φi k. This is known as the weak scattering condition and for
G << 1, the model conforms to the Born approximation [37]. In general, this approximation requires
that the wavelength of the incident wave field is much larger than the physical scale of the scatterer as is
consistent with the schematic given in Figure 1 (Case 5). The Born approximation is fundamental to the
deterministic modelling of scattered wave fields, an approximation which becomes exact in the limit as the
frequency tends to zero. Thus, the low frequency equivalence principle is consistent with Born scattering.
This issue can be quantified further by considering the scalar wave equation (the inhomogeneous Helmholtz
equation)
(∇2 + k 2 )φ(r, k) = −k 2 γ(r)φ(r, k)
where γ is a dimensionless function of space. If γ is taken to be of compact spatial support r ∈ V , then for
homogeneous boundary conditions (where φ and ∇φ are zero on the surface of γ), the Green’s function
solution for a unit amplitude plane wave φi = exp(ik · r) is given by [38]
φ(r, k) = φi (r, k) + k 2 g(r, k) ⊗ γ(r)φ(r, k)

(1)

where ⊗ denotes the (three-dimensional) convolution integral of two functions f (r) and g(r) defined by
Z
g(r) ⊗ f (r) =
g(r − s)f (s)d3 s
r∈V

and g(r, k) is the Green’s function given by
g(r, k) =

exp(ikr)
4πr

An identical solution occurs if γ is taken to be an asymptotic potential but where the convolution integral
is over all space and not confined to the spatial support r ∈ V . In either case, Equation (1) is not a
solution for φ and calls for iteration to be applied. The first such iteration gives the Born approximation
when
φ(r, k) = φi (r, k) + φs (r, k)
(2)
where
φs (r, k) = k 2 g(r, k) ⊗ γ(r)φi (r, k)
and φs (r, k) is the Born scattered wave field. The validity of this approximation is predicated on the
generic condition that
k 2 kg(r, k) ⊗ γ(r)k << 1
Thus, the Born approximation becomes an exact solution in the limit as k → 0. In this context, from
Equation (2), we can write




φ(r, k) − φi (r, k)
exp(ikr)
1
Φ(r) = lim
= lim
⊗ γ(r) exp(ik · r) =
⊗ γ(r)
2
k→0
k→0
k
4πr
4πr
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But this asymptotic solution, which assumes that the incident wave field is an ultra-low frequency field,
is the same (Green’s function) solution as the solution to the Poisson equation
∇2 Φ(r) = −γ(r)
Thus, it is clear that the Poisson equation, which is the differential form of a Newtonian gravitational
field, can be considered to be a description of an exact Born scattered field. In this context, we revisit
Newton’s law of gravity as given in the following section.

6

Newton’s Law of Gravity Revisited

The equivalence principle considered in the last section illustrates that, for an observer who can only
experience the gradient of a field, there is no way to distinguish between a low frequency wave field
generated by a source or a field generated by the source scattering a pre-existing wave field. This principle
is fundamental to the interpretation of the generation of a gravitational field given in Case 5 of Figure 1 ‘Effect of ultra-low frequency scattering with Uber wave’.
For a massive body (taken to be of compact support) consisting of a mass-density ρ(r), the gravitational
field generated by a scattering effect is now taken to be given by the space displaced sum of all such
point-mass scatterers. The gravitational potential φ is
φ(r) = 1(r) +

G
⊗ ρ(r)
r

(3)

where G ' 6.674 × 10−11 m3 kg−1 s−2 is Newton’s Gravitational Constant (<< 1). The gradient of this
field is given by
G
G
G
∇φ(r) = ∇1(r) + ∇ ⊗ ρ(r) = 0 − n̂ 2 ⊗ ρ(r) ≡ −n̂ 2 ⊗ ρ(r)
r
r
r
where n̂ = r/r is a unit vector. This result is of course identical to Newton’s model for gravity or
equivalently, Einstein’s theory of gravity under the weak field approximation when
φ(r) =

G
⊗ ρ(r)
r

(4)

The difference between Equation (3) and Equation (4) is trivial. However, Equation (3) is based on a
low frequency scattering theory for the generation of gravity [39] and is thereby predicated on a causal
concept based on an interaction of something with something else, the cause being taken to be the Uber
waves generated by the big bang and the interaction being the scattering of such waves with a Higgs
Boson. In this context, for a point mass m1 δ 3 (r) where δ 3 (r) is the three-dimensional delta function, then
ρ(r) = m1 δ 3 (r) and Equation (3) becomes
φ(r) = 1(r) +

G
m1
⊗ ρ(r) = 1(r) + G
r
r

The acceleration produced by this field is
∇φ(r) = ∇1(r) + Gm1 ∇

1
m1
= 0 − n̂G 2
r
r

so that, for a second mass m2 , a force will be generated with a magnitude of
F =G

m1 m2
r2

(5)

For the Uber wave scattering theory associated with the schematic for Case 5 in Figure 1, the only
difference between this deviation of Newton’s law of gravity and the conventional (phenomenological)
approach is compounded in the result
∇1(r) = 0
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where we note that this specific equation emerges because we have considered a plane wave with a unit
amplitude; the result being the same for any constant amplitude. However, it must be understood that
the concept under which Newton’s law is so derived is through the curvature of space-time by a mass to
produce a measurable acceleration given by ∇φ where the curvature is the result of ultra-long wavelength
space-time waves that are a weak perturbation of a flat space-time.
In the case of Newton’s famous formula, as given by Equation (5), the force between the two masses
m1 and m2 is an attractive force. This is because the gravitational potential is created in the negative
half-space as illustrated in Figure 1 where the space-time curvature associated with the Uber wave is
concave. In the positive half-space, the force is taken to be repulsive, where the space-time curvature
associated with the Uber wave is convex and consequently, the space-time remains void of cosmological
structures whose formation is predicated on gravity being an attractive force. This concept is illustrated
in Figure 2 which shows a single cycle Uber wave field representation for a flat plane instead of a flat
space-time fibre as given in Figure 1. The fibre wave representation given in Figure 1 (Case 4) is a
Geodesic for this surface taken over the attractive and repulsive gravitational potential components as
illustrated in Figure 2. In addition to this surface profile representation, Figure 2 includes the associated
contour plots with an equivalent colour code to differentiated between regions of attractive and repulsive
gravitational forces. The figure includes an image of a recently discovered massive super cluster of galaxies
(the Saraswati supercluster [42]) located approximately 4 billion light-years from Earth which is one of the
largest known structures observed in the universe to date. The other image in this figure is an illustration
of galaxy superclusters and cosmic voids (the black regions as indicated) [43].

Figure 2. A two-dimensional representation of a (single cycle) Uber wave. The deformation of the surface above
and below the common plane represents repulsive and attractive gravitational forces, respectively. The example
image to the left illustrates the cosmic voids (as indicated) [43]. The example image on the right hand side shows
a super cluster of galaxies [42].
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Newton’s and Einstein’s Model for Gravity Revisited: A Basis for the
Cosmological Constant

Newton’s model for gravity is compounded in the Equation (4) and is conventionally a phenomenological
model providing the ‘how’ and not the ‘why’. In the Uber wave theory, Newton’s model is given by
Equation (3). For both Equations (3) and (4), the gravitational force ∇φ is identical. Thus the Laplacian
field ∇2 φ must also be identical and so for both Equations (3) and (4), we can write Newton’s law in
terms of Poisson’s equation
∇2 φ(r) = −4πGρ(r)
(6)
which has the Green’s function solution that is Equation (4).
Einstein’s field equations (from the theory of general relativity) are given by [5]
Gµν =

8πG
Tµν
c40

(7)

where Gµν is the Einstein tensor, Tµν is the stress-energy tensor, the summation over the indices µ and
ν being implied in terms of both indices ranging over 0, 1, 2, 3 corresponding to c0 t, x, y, z, respectively.
Comparing Equation (6) with Equation (7) we see that, in the latter case, the source function is an
energy-momentum tensor (which includes both mass-densities and currents) and the gravitational potential
is replaced with a metric tensor.
When the gravitational field is weak and the sources are moving very slowly compared to light-speed,
Equation (6) becomes a scalar field approximation to Equation (7), the metric tensor having been
expanded in terms of the gravitational potential. In this case (the weak field approximation), Equation
(7) describes wave behaviour which can be examined analytically by considering a flat (Minkowski) space
perturbed by a wave amplitude metric denoted by hαβ . This is the case when a source is taken to be
generating gravitational waves (an accelerating mass) which is far from the point in space-time at which
the gravitational waves are observed; where the gravitational field is weak and the space-time curvature
approximates that of a Minkowski space. Since, conventionally speaking, space-time is flat in the absence
of a gravitational field, a weak gravitational field can be defined as one in which space-time is ‘nearly’
flat. This approximation linearises Equation (7) and yields the inhomogeneous wave equation
∂ α ∂α hαβ =

16πG αβ
T
c40

which, for an empty space-time has the homogeneous form ∂ α ∂α hαβ = 0.
By induction, and, through a comparison of Equation (3) with Equation (4), for Equation (7) to
become compatible with the Uber wave theory being proposed, it should be replaced with the field
equation
8πG
Gµν + Λgµν = 4 Tµν
c0
where gµν is the metric tensor and Λ is the cosmological constant. The introduction of this constant
was originally considered by Einstein in order to maintain a static universe. He then considered it to be
erroneous when the universe was understood to be expanding and not static. Here, it is re-introduced, not
to model a static universe, but an expanding universe under going an acceleration through dark energy,
an effect that can now be understood in terms of the Uber wave concept being proposed.

8

Some Example Consequences

Some of the consequences of the theory of gravity compounded (schematically) in Figure 1 and Figure 2
are as follows:
(i) The negative half-space of Figure 1 represents a gravitational zone where light is curved in a
convergent sense leading to the generation of Einstein rings, for example [40], [41]. These zones are
therefore analogous to the effect of a convergent lens, a convergence that occurs due to the concave
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gravitational field surrounding massive bodies but also (at least on a larger cosmological scale) when
mass is not present (dark matter).
(ii) In the positive half-space of Figure 1, light and other electromagnetic waves will be curved in
a divergent sense. Einstein rings can not be generated because stars and galaxies can not exist.
However, in this half-space, at least on a cosmological scale, the divergence of light may occur
anyway. In terms of their effect on the propagation of light, these zones are analogous to a divergent
lens.
(iii) The nature of gravity in the positive half-space of Figure 1 implies that if we are in the line of sight
of a cosmic void, we would not be able to see any galaxy cluster behind the void generated in the
neighbouring concave space-time curvature associated with another cycle of an Uber wave. Thus,
there could be luminous super clusters in the universe that can never be observed.
(iv) Images of the universe obtained by divergent light could be miss-interpreted due to a cosmic
mirroring effect (by analogy with the effect of a mirror reflecting light), where light is obtained that
has undergone significant divergence or reflection from an anti-gravity cosmic void. This is an effect
that might be observable by searching for cosmic structures that appear to be identical (subject
to some geometric distortion) when observed from different angles in the sky, especially images of
galaxy clusters that exist close to cosmic voids. This leads to the idea that many cosmic structures
are not in the positions of the sky that they appear to be and further, that there is more observable
luminescent matter than actually exists, at least the matter that is not hidden behind cosmic voids.
(v) If we traveled from the negative to positive half-space in a space ship, for example, we would be
pushed away from the positive half space noting that in the transition from one to the other where
the amplitude of the Uber wave is zero, there will be no gravity at all. If the space ship was very
large (the size of a planet say with a mass that is effected by gravity), it would be ripped apart
when it entered the positive half-space. However, the remaining matter (the clumps of matter small
enough not to be influence by gravity) would still generate an increase in the homogenous mass
density of this half-space.
(vi) If a massive or super-massive black hole (which can only be formed in the negative half-space) was to
enter the positive half-space, then it also would be ripped apart releasing its previously unseen mass
(and information content) into this half-space, thereby significantly contributing to the mass density
and thus to the anti-gravitational forces of a cosmic void. Such black hole explosions would be
through an entirely different mechanism to the explosions associated with the production of Hawking radiation [46]. This concept has consequences in regard to the black hole information paradox [44].
(vii) Taking cosmic voids to be the source of gravitational repulsion, one might expect them to disproportionately ‘compress’ those regions of the universe containing superclusters in respect of, and,
in addition to their effect on the expansion of the universe. This could account for the stringiness
and striations of superclusters associated with the formation of the cosmic web as illustrated in
Figure 2, i.e. the image illustrating the formation of cosmic voids. Thus, as well as increasing the
rate of expansion of the universe, cosmic voids would disproportionately compress those regions of
space composed of luminous matter, i.e. the cosmic web is a consequence dark energy compressing
the ‘by-products’ of dark matter.
(viii) In Figure 1, the schematic single cycle Uber wave is taken to oscillate very slowly over cosmic
time scales while the space-time that supports it, expands according to Hubble’s law, an expansion
that is further accelerated through the effect of dark energy attributed to the cosmic voids. If the
wave is taken to be part of a larger wave complex, then the polarities of the amplitudes (which
are representative of a demarcation between attractive and repulsive gravitational forces) will
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eventually reverse. Over time, this would lead to a transformation and indeed a ‘reversal’ of the
cosmic void/web structure in which the universe oscillates between the creation, destruction and
re-creation of luminance matter as the Uber wave complex oscillates over cosmological time scales.
This is a very different scenario to the current theoretical ideas relating to the ultimate fate of the
universe such as the ‘Big Freeze or Heat Death’, and the Big ‘Rip’, ‘Crunch’, ‘Bounce’ and ‘Slurp’,
for example, each possibility being based on a very simple form for the dark energy equation of
state [47].

9

Generation of Complex Patterns through Wave Field Interactions

The Uber wave field patterns illustrated in Figure 1 and Figure 2 are, as discussed before, highly simplified
schematic representations of such waves in terms of their physical characteristics and scale. These figures
are also entirely incompatible with the complexity of the patterns that Uber waves would be expected to
develop. Complex wave field patterns can easily be produced by allowing a wave field, initially generated
by a small number of point sources, to continually propagate, reflect and interfere. An example simulation
of such a complex wave pattern is given in [48] which provides a simulation based on the two-dimensional
classical scalar wave equation for a square but flexible surface starting with a very simple initial conditions.
The resulting waves spread, interfere and mix (without energy loss) to give a complex rippled surface.
The purpose of this simulation is to show how relatively simple it is to generate complex images that are
textually consistent with the measured patterns of the cosmic microwave background radiation [49], for
example; a texture that can be quantified in terms of its variable fractal dimension and other multi-fractal
parameters of such images (e.g. [50] and [51]).
The texture associated with the Wilkinson Microwave Anisotropy Map (WMAP) image is based on
the propagation of electromagnetic waves which are self-propagating waves and do not require a medium
of propagation. This is because the oscillation of an electric field yields a magnetic field which oscillates
generating another cycle of the electric field and so on, i.e. each electric and magnetic field component
creates the other in a succession that leads to the propagation of an electromagnetic wave. However,
in the Uber wave theory presented here, the wave field does require a medium of propagation which
is space-time itself. Nevertheless the propagation and interaction of Uber waves may be considered in
a way that is analogous to that of microwaves and may be expected to generate similar complex and
possibly self-affine textures, e.g. the textures associated with cosmic voids when ‘observed’ over a universal
scale. The scattering of such waves with matter will not in itself, produce complex wave patterns. This is
because the frequency of scattering events take place over a scale in which the frequency is effectively
zero. In this sense, a star is a near-perfect Born scatterer. However, the interaction of billions of such
point scatterers (associated with the scale being considered) subject to the influence of the gravitational
force due to dark matter, will produce a multitude of complex structures that is compounded in the
observable universe. Coupled with the disproportionate compression of the space-time containing these
complex structures by cosmic voids, one would expect a texture to develop that is more consistent with
the cosmic web structure of the observable universe than the textures associated with the WMAP.

10

Commentary on the Concept

The purpose of this exploratory paper has been to consider a conceptual model to explain dark matter and
dark energy. This has been undertaken within the context of a linearised version of Einstein’s equations
when gravitational waves become a natural and self-consistent physical concept. The underlying approach
is to consider a wave field model and attempt to explain the field models that emerge. For the development
of a deeper understanding of physics, this has one primary advantage; it transcends the phenomenology
associated with an assigned property producing a field such as charge generating an electric field, and,
within the context of this work, a mass producing a gravitational field through the curvature of space-time.
The field equations of physics always tend to out rank the wave field equations in terms of a cause
and effect scenario, standard examples of this being Maxwell’s equations [52] for an electromagnetic
field and Einstein’s equations for a gravitational field [5]. But this is not always the case. For example,
the Proca-Maxwell equations [53] are a modification of Maxwell’s equations so that they conform to
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the relativistic Klein-Gordon wave equation instead of the classical (non-relativistic) wave equation [54].
This conformity leads to a set of equations (in differential form) where Coulombs law and Amperes law
(with Maxwell’s ‘displacement term’) include extra terms involving the mass (squared). This yields a
mathematical description of Vector Bosons which have a spin of 1. These Bosons include the experimentally
verified W and Z particles which provide the basis for a unified theory to describe the electromagnetic and
weak forces. These Bosons interact with a Higgs Boson which is the only known Boson to be represented
by a scalar field (the scalar wave field associated with the Klein-Gordon equation) with a spin of zero.
In the same way, it may be argued that the Dirac field equations are a manifestation of the Klein-Gordon
equation which conserves the probability current density, thereby conforming with the non-relativistic
case (i.e. Schrödingers equation [55]) and in doing so, introducing the concept of (scalar) spinor fields
where particles such as an electron are examples of Fermions with a spin of 1/2 [56], [57]. In regard to this
development, it is worth noting that in 1941 an identical approach was taken by Rarita and Schwinger
[58] in which Einstein’s field equations were modified so that upon linearisation, they conformed to the
Klein-Gordon rather than the classical wave equation. This led to the idea that there should be a class of
particles with a spin of 3/2 that generate vector spinor fields although to date, no such particles have been
discovered experimentally. In each case, the Dirac, Proc-Maxwell and Rarita-Schwinger field equation are
derived by making existing field equation conform to a governing wave field equation. In this context, the
approach considered in this paper has been to modify the interaction of an assumed gravitational wave
field with a mass so that an accepted gravitational field model is obtained, at least within the weak field
approximation of the theory of general relativity. This is based on the low-frequency limiting condition
and the equivalence principle presented in Section 5 that is applicable under this condition.
In a more general context, the conceptual model considered in this paper is an example of taking
a stationary model to be a limiting case of a dynamic effect. However, it is important to understand
that the model is not based on assuming time independence. Rather, it is based on the idea that if the
wavelength of a wave field is so large compared to the scale of a scatterer, then in the spatial location of
the scatterer, there is no apparent wave motion, thereby giving the appearance of a time independent
effect. This ‘effect’ then becomes the asymptotic result obtained when the frequency of the wave field
approaches zero. An Uber wave field may be a very slowly varying wave field but it still propagates at a
finite velocity less than or equal to light speed. In this respect, Newton’s law of gravity only appears to be
a time-independent model. If we consider a fundamental axiom of all physics to be that nothing, absolutely
nothing remains the same but evolves in time, then it is the original conceptual basis of Newton’s law
that, when weighed in the balance is found wanting! As discussed in Section 5, the only difference between
the two concepts, is compounded in the gravitational potential being described with or with out, what is
in effect, a cosmological constant determined by the amplitude of a near zero frequency Uber wave field.
One of the reasons why gravitational waves generated by cosmic sources are so weak and therefore so
difficult to measure, is related to the stiffness of space-time. Measured in units of GPa or kN mm−2 , the
Elastic Modulus (the stiffness) of Steel is approximately 200, that of a Diamond, 1200, while Graphene
has a stiffness of 1TPa, for example. Steel, Diamond and even Graphene are materials that support
mechanical waves and as the material becomes stiffer, the greater the energy that is required to propagate
mechanical waves through the material. If we think of space-time in terms of a ‘material’ (by analogy
only) that supports the propagation and scattering of space-time waves, it is possible to develop an
analogous value for the stiffness or rigidity of space-time in terms of the Young’s Modulus. Given that
Equation (7) can be loosely interpreted as
Curvature of spacetime = Constant × Energy and Momentum
then the Constant (= 8πG/c40 ∼ 2 × 10−43 s2 Kg−1 m−1 ) determines how easily the energy-momentum
tensor can curve space-time. Since this constant is so small, it is clear that any ‘deformation’ in space-time
requires a significant amount of energy and momentum and vast energy sources to create measurable
space-time wave fields. In the 2015 event [32], where the source of the gravitational waves measured
was due to the merger of two black holes, the total energy emitted was ∼ 2 × 1041 kWh and the peak
luminosity was 3.6 × 1049 W which (at least for an instant in time) was more than the luminosity of all
the stars in the observable universe (∼ 1048 W).
Attempts to evaluate Young’s modulus for the fabric of space-time has been considered in [59] and [60],
for example, by making simple analogies between the strength of materials and Equation (7) leading to a
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Young’s Modulus of ∼ 10113 Nm−2 . Following the discovery of gravitational waves in 2015, the question
has arisen as to what is the Young’s modulus Y of space-time as experienced by space-time waves which
is compounded in the result Y ∼ c20 f 2 /G ∼ 1027 f 2 where f is the frequency of the space-time wave [61].
On the other hand, further arguments on the grounds that a Young’s modulus must be limited by the
energy density of the matter through which a gravitational wave propagates, yields an upper limit for
this modulus which is quantified by the result Y < 2.5 × 10−17 c20 f 2 /G ∼ 3.4 × 1010 f 2 [62].
The stiffness of space-time means that it is not easy to deform. This is why it takes such a large mass
to generate a relatively small curvature of space-time, whose gradient generates a measurable gravitational
force. Similarly, a space-time wave can only deform space-time by a relative small amount. Thus, it is for
this reason that, from the point of view of developing a theoretical model for space-time Uber wave, we
consider them to be propagating in a Minkowski space in which the deformation of space-time is small; a
weak perturbation of a ‘flat space-time’. In regard to the conceptual model described in this paper, it
is assumed that the Uber waves conform to a Minkowski space with concave and convex deformations
to space-time that occur over wavelengths on a cosmic scale. This leads to an inconsistency in that we
are using a linear concept compatible with the linearisation of a non-linear field equation (Einstein’s
equations) in order to describe the generation of a field that is best described by the non-linear field
equation in the first place. How can a linear based wave model yield a nonlinear field equation?
What is required is to develop the approach in such a way that Einstein’s field equations emerge from
an analysis of a tonsorial gravitational wave field interaction with a Higgs field. On the other hand, if a
massive body such as a black hole develops, which is taken to be due to a build up of mass over time
due to the interaction of an Uber wave with an increasingly large Higgs field in a Minkowski space (or is
generated suddenly in the aftermath of a Supernover, for example), there is nothing intrinsically wrong
with the idea that, in this case, Einstein’s equations become required to define the strong gravitational
field that is created. In this case, instead of a non-linear ‘deformation’ of space-time reducing to the linear
case, we need to consider a linear deformation of space-time to undergo an ‘accretion’ to give a non-linear
representation, namely, Einstein’s gravitational field equations. This is because Einstein’s equations are
required to represent the gravitational field of a Black Hole; a linear representation is not sufficient. The
argument for this is that because space-time is so stiff, the majority of Uber wave scattering can be
taken to occur in a Minkowski space, except when gravitational singularities occur. This is an example of
adopting a linear wave field theory to produce a localised nonlinear field and has been studied in regard to
acoustics and the evolution of deep sea surface freak waves, for example. A phenomenological approach to
this problem is to consider the non-linearisation of a linear equation, namely, the non-linear Schrödinger
equation which is an otherwise linear field equation [63].
In the context of acoustics and fluid dynamics, gravitational waves have a first order synergy with
acoustic waves given that they have a compressional space-time component which is in the direction of
propagation as is the compression and rarefaction of the pressure field in an acoustic wave. In terms
of Figure 1 (Cases 4-6), we can consider an analogy from acoustics where the positive half-space is the
compressional component and the negative half-space is the associated rarefaction. Let both sections of
the wave become effectively frozen in time (due to the ultra-low frequency of the oscillation) but where the
molecular motions in both components of the wave continue. In this non-adiabatic hypothetical scenario,
the pressure in the positive half-space (relative to the negative half-space) will cause the extent of the
half-wavelength in the positive half-space to increase and the half-wavelength in the negative half-space to
decrease. In this context, the compression component will elongate relative to the extent of the rarefaction.
This thought experiment provides an acoustical analogy to understanding the evolution of cosmic voids
through the ‘dark energy effect’, an evolution that compresses (with an apparent acceleration) the dark
matter regions of space-time into a filamentary complex as illustrated schematically through Figure 2 in
a conceptual explanation of the cosmic web.

11

Summary

In terms of developing an understanding of dark matter and energy, the basic idea is compounded in
Figure 1 and the explanation thereof on the case-by-case basis given in Section 4. This is a conceptual
model and its interpretation is not taken to be proven theoretical or validated experimentally. It is merely
an attempt to explain physical effects that currently exist in name only through the assumption that a
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gravitational field is the by-product of cosmic wave interactions with a Higgs field at the low-frequency
limit of the big bang spectrum when space-time Uber waves are taken to be first generated. The key to
this interpretation is the equivalence principle discussed in Section 5 in which, using a scalar field model,
a gravitational force generated by a low frequency scattering interaction is indistinguishable from the
force associated with a conventional phenomenological model for gravity. In this context, when readers
next observe a point of light in the night sky (i.e. a star or planet, for example), they might think upon
it as being a near perfect point scatterer of cosmological space-time waves generated at the creation of
the universe itself, i.e. a manifestation of an exact Born scattering interaction. In this sense, and, in the
context of the concept proposed, any star or other observable feature in the night sky is a testament to
the big bang itself.

12

Conclusion

The conceptual model proposed in this paper yields the following possible explanations for dark matter
and dark energy:
What is dark matter? It is the background gravitational field associated with the component of
an Uber wave field in which space-time undergoes a concave curvature and where luminous matter may
develop due to gravity being an attractive force.
What is dark energy? It is the background gravitational field associated with the component of
an Uber wave field in which space-time undergoes a convex curvature, where luminous matter can not
form because gravity is a repulsive force and why cosmic voids are formed with a low and homogenous
mass density. However, the mass density is still large enough to generate an accelerative expansion of
the observable universe as the voids get larger, and, in the process, produce cosmic web structures of
luminous matter that is ‘under the control’ of dark matter.
The key to these explanations is compounded in a model for the fabric of space-time which is not
assumed to be a flat fabric but a fabric supporting waves, waves oscillating at frequencies that, in the
context of conventional cosmological scales, are effectively zero, but are waves nonetheless. The principal
differences between these models are quantified schematically in Case 1 and Case 4 of Figure 1. The
concept has been explored in terms of a schematic relating to a single fibre of space-time and further
qualified using a scalar wave field model, i.e. a Newtonian field model under the guise of the weak field
approximation. However, the same principles can be established by developing a tensor field theory for
the propagation and scattering of space-time Uber waves, i.e. a tensorial wave field scattering theory.
Finally, it is noted that the particulate characteristics of an Uber wave (in a quantum mechanical context)
might be interpreted in terms of a so-called ‘Graviton’ which is, through an inference associated with the
concept presented in this paper, a massless particle.
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